Dual-stimuli responsive hyaluronic acid-conjugated mesoporous silica for targeted delivery to CD44-overexpressing cancer cells.
In this paper, a redox and enzyme dual-stimuli responsive delivery system (MSN-SS-HA) based on mesoporous silica nanoparticles (MSN) for targeted drug delivery has been developed, in which hyaluronic acid (HA) was conjugated on the surface of silica by cleavable disulfide (SS) bonds. HA possesses many attractive features, including acting as a targeting ligand and simultaneously a capping agent to achieve targeted and controlled drug release, prolonging the blood circulation time, and increasing the physiological stability and biocompatibility of MSN. The anticancer drug doxorubicin (DOX) was chosen as a model drug. In vitro drug release profiles showed that the release of DOX was markedly restricted in pH 7.4 and pH 5.0 phosphate buffer solution (PBS), while it was significantly accelerated upon the addition of glutathione (GSH)/hyaluronidases (HAase). In addition, the release was further accelerated in the presence of both GSH and HAase. Confocal laser scanning microscopy (CLSM) and fluorescence-activated cell sorting (FACS) showed that MSN-SS-HA exhibited a higher cellular uptake via cluster of differentiation antigen-44 (CD44) receptor-mediated endocytosis compared with thiol (SH)-functionalized MSN (MSN-SH) in CD44 receptor over-expressed in human HCT-116 cells. The DOX-loaded MSN-SS-HA was more cytotoxic against HCT-116 cells than NIH-3T3 (CD44 receptor-negative) cells due to the enhanced cellular uptake of MSN-SS-HA. This paper describes the development of an effective method for using a single substance as multi-functional material for MSN to simultaneously regulate drug release and achieve targeted delivery.